If H be an arbitrary group and S a set, then one obtains a monomial group after the manner described in [2] . Ore has in [2] determined the automorphisms of the monomial group when the set S has finite order. Here we obtain all automorphisms of a large class of monomial groups when the order of the set S is infinite. A monomial substitution over H is a linear transformation mapping each element x of S in a one-to-one manner onto some element of S multiplied formally by an element h of H. The element h is termed a factor of the substitution. A substitution all of whose factors are the identity e of H is called a permutation, while a substitution which maps each element of S into itself multiplied by an element of H is called a multiplication. A multiplication all of whose factors are equal is termed a scalar. The monomial substitutions restricted by the definitions of C and D as given below are elements of the monomial group denoted by I(H; B, C, D) , where the symbols in the name are to be interpreted as follows, H the given group, B the order of the given set S,Ca cardinal number such that the number of non-identity factors of any substitution is less than C, D a cardinal number such that the number of elements of S being mapped into elements of S distinct from themselves by a substitution is less than D. S (B, D) will denote the subgroup consisting of all permutations, while V(B, C) will denote the subgroup consisting of all multiplications. Any substitution u may be written as the product of a multiplication v and a permutation s.
Hence we may write 2(H; B t C f D) -V(B, C) U S(B, D)
, where U here and throughout will mean group generated by the set.
The main result of this paper is to determine all automorphisms of the monomial group I(H; B f d, C), d ^ C < B + , where B + is the successor of B, d = ^0 and to determine the automorhism group of this group. LEMMA 
The basis group V(B, d) is a characteristic subgroup of S(H: B, d,C), d^C^ B + .
Crouch has shown in [1] that V (B, d ) is a characteristic subgroup of 2(H; B,d,d) . It is easy to show that if AT is a subgroup of V{B, d), then N is normal in 2(H; B, d, d ) if and only if N is normal in 2(H; B, C, D) . With this result Lemma 1 is an easy generalization of the result of Crouch. 
endomorphisms T) of H such that (1) (e, •••, e, h^ e, ---)T = {hTi, •••,fc i T;, • ••), for all h { in H.
e. X is onto. To see that X is multiplication preserving we observe that Proof. Z(H; B,d, C) splits over the basic group V (B, d) . Lemma 1 asserts that the basis group is a characteristic subgroup of the monomial group. Lemma 4 is then a consequence of Lemma 3.
LEMMA 5. 2(H; B, d, d) is a characteristic subgroup of I(H; B, d, C),
Proof. Let [i be an automorphism of 2(H; B, d, C) and u -vs e I(H; B f d, d) . Then upt = (vs) fjt -vfjtsfjt. Since V(B, d ) is a characteristic subgroup of Z (H; B,d,C),vfJie V(B, d) c Z(H; B,d,d The proof of Lemma 6 is contained in [2] . We will first find the automorphism group of Z (H, B, d, d) (1) of the theorem.
Any element of S(B, d) may be written as the product of a finite number of elements of the form (1, i) . Hence to discover the image of (1, i) under //, is to know the image of all permutations. We therefore reduce our study of spt to that of (1, i) 
We next proceed to the characterization of v { and the calculation
Since the order of any transposition is two, we have
This equality can exist if and only if each factor of v t has order two except possibly the ls + and is + factors, and moreover the Is"" and is + factors must be inverses of one another. We have in Lemma 2 discovered the form which all endomorphisms of V(B, d) must have, and hence the form of all automorphisms of this group. For an arbitrary element v of V{B, d)
we have,
where the Tj are endomorphisms of the group H, and only a finite number of the factors of the multiplication are different from the identity.
In the calculations which follow the subscript of an element h will always indicate the position of h in a multiplication, that is hj will be the jth factor of some multiplication v. Whenever we require two factors of an element which is a multiplication to be distinct we will indicate this by employing superscripts; distinct superscripts indicate that the two factors are distinct elements of H. Whenever a multiplication has undergone a transformation by a permutation we will employ superscripts to indicate, after the shuffling of factors, the equality existing between the factors of the original and resulting multiplication, like superscripts indicating the same group element.
Let us consider generating elements,
Since pt is an automorphism of Z (H ; B,d,d) we have where where only finitely many of the factors are different from the identity. We compute this equality considering two cases. Direct computation on the left side of the equality yields the following multiplication,
Then the resulting equality between multiplications demands the following equality between factors.
The equalities (i) through (v) are restrictions on the endomorphisms Tj of H. We may now further our study of images of multiplications under fi in view of these restrictions. Suppose j ^ 1 and consider, (. •., e, fc,, e, • • -) [i = (h, Tl, h 3 T>, h 3 Tj, h 3 
According to restriction (i) each factor in the image multiplication is conjugate to hiT 3 is+ except the factor h 5 T j js ±. But since fi is an automorphism of V (B, d) , the image multiplication must be an element of V (B, d) , hence only finitely many of the factors may be different from the identity. It then follows that every factor save the factor hjT 3 js+ must be the identity and in this case the factor h 3 T j . s+ must be different from the identity. That is, for j different from 1,
We next consider the case where j = 1. Let us refer to equality (ii) restricting the endomorphisms whose subscripts are different from ls + and is + . We have seen that if i m be different from js + then hTj m is the identity. In Case 1, which produced equality (ii) we have restricted j to be different from 1 and i, so that j may be so chosen that js + = i m , and the following equality results, Inasmuch as we have required that Tj g{ . be an automorphism of H, we can only conclude that k + belongs to the center of the group H. That is, the multiplication component of the image of (1, i) under fi must have every factor except possibly the ls + and the is" factors belonging to the center of the group H.
We will now show that the factors of this multiplication which do not occupy the ls + and is + positions are the identity element. Since (l 9 i)(l 9 j) has order three, we have
By direct calculation we see that if n be different from ls + , is + , and js + 9 then the nth factor is k n hjc n h n k n h n -e. We have previously seen that both h n and k n belong to the center of the group H, and moreover each has order two. It then follows that h n and k n are inverses of one another. (1, i) fx is equal to the is + factor of the multiplication component of (l f j)ft.
In a similar manner by considering (1, j)fi and (1, t)fi where t 4=-i, t =£ j, we find that the ts + factor of the multiplication component of (l,j)fi is equal to the js + factor of the multiplication component of (1, t)fi.
But the ts + factors of the multiplication component of (1, i)fi and (lyj)fjt are equal, and the js + factor of the multiplication component of (1, i)fi and (1, t)fi are equal. That is, the ts + and js + factors of the multiplication component of (1, i) fi are equal, and hence all factors of the multiplication component of (1, i) where Tf,+ is an automorphism of H. Let T* g + generate, in a manner described in the discussion preceding this theorem, an automorphism T
which is moreover an automorphism of S(H\ B y dy d) since I(H; B y d, d) is a characteristic subgroup of I{H; B,D,C).
This is the automorphism which forms the first component of ft, and Tl+ is the automorphism of H whose existence we asserted in (3) of the theorem.
If we now refer to restriction (iv) on the automorphisms T; s+ , hT
we observ e that we may write H; By d, d ) is an automorphism of the latter group. This is the automorphism ft, and the proof of the theorem is complete. COROLLARY 
[i~ T + I s+ I + is an inner automorphism of 2(H; B, d, d) if and only if T + is generated by an inner automorphism T -I h -i of H, s + e S(B, d), v + is the product of an element of V(B, d) and the scalar [h] of I(H; B,B + ,B + ).
Proof. Therefore X is a homomorphism from the group of three-tuples onto the automorphism group of 2{H\ B, d, d) .
We compute the kernel if of X. Let ft 0 e K.
But T" 1 " acts as the identity automorphism on permutations, and therefore the equality reduces to 
COROLLARY 1. Let A denote the automorphism group of S(H; B, d, d), A s those elements of A which leave S(B, d) fixed elementwise. Then (1) A s is a subgroup of A, such that any automorphism ft in A s has the form fi = T + I Lhl , [h] a scalar of V(B, B + ). (2) The set of two-tuples (T,h), T an automorphism of H,h an element of H, form a group with the operation, (2\, h^){TT 2 > h 2 ) = (3) The group of two-tuples are homomorphic to A s under the homomorphism X, (T, h)X -pt, fi = T + I lhl . (4) The kernel K of X is the set of two-tuples (I h -U h).
Proof. The assertions (1) through (4) 
(H; B, d, d) to automorphisms of I(H; B, d, C). As is evident from the statement of the theorem not all automorphisms of 2(H; B, d, d) may be extended to an automorphism of 2{H) B, d, C).
There is determined by fx an element s + of S(B, B) such that
{8)fx -(O(s/ S+ ), s e S(B, d) .
If s e S(B, C) then
e S(B, C).
According to Lemma 4 the correspondence X, sX = s', is an automorphism of S(B, C). The automorphism induced on S(B, d) by fx extends to S(B, C) in one and only one way, hence X -I s+ , and the elements s + e S(B, B + ) is the element whose existence was asserted in (1) of the theorem.
Any element s e S(B, C), may be decomposed into the product of two elements s^ such that the order of each s t and s 2 is two. See [4] . We will therefore reduce our study of sfx to that of s x fi.
We then have
.and since s ± has order two, [v 1 (s 1 / s+ )] 2 = E. We observe the factors of v 1 considering two cases.
Suppose n is an index such that x n does not belong to the set of elements moved by sj s+ ; then it follows from the above equality that the nth. factor of v t has order two. On the other hand if i is an index such that x t is moved by (Si)/ S +, then there is an index j such that {x { , Xj) is a transposition of (s^I +. Then the above equality demands that the ith and jth factors of v x must be inverses of one another.
If n is an index such that x n does not belong to the set of elements moved by s 19 we will show that k ns+ belongs to the center of the group Since T£ 8+ is an automorphism of the group H, it follows that k ns+ belongs to the center of H. That is, all factors of v t belongs to the center of H except possibly those factors j such that x js+ belongs to the set of elements moved by (Si)/ 1+ .
We next show that each of these factors which belong to the center of H is moreover the identity element of H. Let
and define an element s t e S(B, C) as follows,
where the x H do not belong to the set of elements moved by s lf and hence s t has order two. The existence of such an element s t is insured since we have required that c < B + , and hence s x must move fewer than B elements. Since s^ has order three, we have
By direct calculation of the above equality we discover that we have in the ls + position the factor 
